Covalent modification of DNA by cis-Rh(phen)2Cl2+ upon irradiation in the red region.
The metal complex, cis-Rh(phen)2Cl2+ (phen = 1,10-phenanthroline), absorbs in the near UV region and is apparently transparent in the red region of the electromagnetic radiation. We have previously shown that the chemical can be photosensitized by the red light absorbing dye, methylene blue, and the activated compound forms permanent bonds with DNA. In the present paper we report that despite the negligible absorption of the metal complex beyond UVA (320-400 nm) region, irradiation with red light populates a highly reactive excited state, which forms covalent linkages with DNA. The purified DNA photoadducts indicate binding as high as 105 nmol Rh, which corresponds to 1.8% metal incorporation. The quantum efficiency for covalent binding of Rh complex to DNA with the 633 nm-excitation is in the range of 0.01-0.02 under anaerobic conditions. These data reveal that one Rh atom occurs approximately every 300 DNA bases. HPLC and UV/Vis analyses of the enzymatic digest of the photoadducts support that the DNA-Rh photoadducts are stable to nucleolytic enzymes. The DNA photo-modification is inhibited by the presence of oxygen indicating that the new excited state of cis-Rh(phen)2Cl2+ to be different from that populated by UVA excitation.